Diminished thrombus formation and alleviation of myocardial infarction and reperfusion injury through antibody- or small-molecule-mediated inhibition of selectin-dependent platelet functions.
P-selectin ctin has been implicated in important platelet functions. However, neither its role in thrombus formation and cardiovascular disorders nor its suitability as a therapeutic target structure is entirely clear. Platelet aggregation was assessed in complementary in vitro settings by measurements of static aggregation, standardized aggregometry and dynamic flow chamber assays. Degradation of aggregates was also analyzed under flow conditions using video microscopy. In vivo, platelet rolling in cutaneous venules was assessed by intravital microscopy in wild-type mice treated with selectin-blocking compounds as well as in P-selectin-deficient mice. FeCl3-induced arterial thrombosis was studied by intravital microscopy in untreated mice or mice treated with an inhibitor of selectin functions. Finally, inhibition of selectin functions was studied in an ischemia/reperfusion injury model in rats. Antibody- or small-molecule-mediated inhibition of P-selectin functions significantly diminished platelet aggregation (p<0.03) and platelet-neutrophil adhesion in vitro (p<0.01) as well as platelet aggregate sizes under flow (p<0.03). Established aggregates were degraded, either via detachment of single platelets following addition of efomycine M, or via detachment of multicellular clumps when P-selectin-directed Fab-fragments were used. In vivo, selectin inhibition resulted in a greater than 50% reduction of platelet rolling in cutaneous venules (p<0.01), producing rolling fractions similar to those observed in P-selectin-deficient mice (p<0.05). Moreover, inhibition of selectin functions significantly decreased the thrombus size in FeCl3-induced arterial thrombosis in mice (p<0.05). In an ischemia/reperfusion injury model in rats, small-molecule-mediated selectin inhibition significantly reduced myocardial infarct size from 18.9% to 9.42% (p<0.001) and reperfusion injury (p<0.001). Inhibition of P-selectin functions reduces platelet aggregation and can alleviate platelet-related disorders in disease-relevant preclinical settings.